y-m<Dmm&mm,fcm*. $>5v^afm (m^mtimnm) 
Steffi 

— ^O^zgflsfElE^g, (Film Bulk Acoustic Resonator : 

fbar) , iivco, mmy^^^m^mf btiz> 0 znb^m^^ ^iz. 

£ 5i&S£<Djf ft<Dfc«>, S.-frteT*'^ *#t££#5 :^ s it<^ 

«o#< i^fig**^ [001] ■%fat£<r>x\ mnttmnm±%n&tift\z.te, 

^\?#*i/^;U&&Lfr$mnftmte (00 1) IEftT&5^^£?£Ll\ 
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^*T-.±, G a A s KSU-e. JMU®* 1 « i P b i T i 
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£frtz.Z r 0 2 if(Z)RHEED||tfc?.o 
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^ ********* doo) ^*^lt^u ^ 
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tv&mtKz ^B^*naw»«*4** 0 ** c,^ (100) 

(00!) *-»S*«>*^***LV^ Si«*.«*^ 

uoo) h** (ood sa^soSH^^t^^^^; 

l5 i 0" ~1 0 1! QcmmS-CfcSo 
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^ p " i0 ' K "'Til 1 
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^^») , PLZT (^=^^«9^^B) «©Pb*^ 

«3SSrStft»« s fe5ro^, ABOxMV>t, xro«4, iS«> 2. 7-3. 

ffl«ttC6CTMJ«UV^ at, A/Bl±0. 8-1. 3S«t-&5. 
ft*, JJEPZTIi, PbZ rO.-PbTiO, *»H**t?«»*. *^ 

(Pb : 0.89-0.91, La : 0.11-0. 09) (Z r : 0. 65, T 

i -0.35) 0 3 ©i^l-i^^5o 

jttLt, o. 60^0. 9 0CD«H^»4b<, 0. 70^0. 8 5© 

tt . ««aw«w5. -^Tionwtwi. **** 

5 mtlrZo 
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(P b+R) /T i =0. 8-1 . 3, 
Pb/ (Pb+R) =0. 5-0. 99 

©SSffl, 

(Pb+R) /T i=0. 9~1- 2, 
Pb/ (Pb+R) =0. 7-0. 97 

A) , PBN (^SSa^y 1 ?^ 3fU>?*'s^> 

Borenstein. Vol. 161E«» f ^' ^„ 

(4 (Ba, Sr) Nb,O t . (B». Pb) Nb.O», PbNb.O.. Pb 
Tll O„ B.T„Q, PbNb.O„ , PbNb 2 0«, SrNb.O.. B 
.NhA^hWBSWK - SBN C (Ba> Sr) N 

b O, ] ^PBN [ (Ba, Pb) Nb 2 O e ] *>«*LV\ 
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5 , ltSS «M»tt^*. »*L<«**ft« 



9-1 1 0 5 9 2 ***** *W* A« 1 0 - 2 8 7 4 9 4 #&* 
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militia, ^*y/P«iibftt»ia*^- rfflKffl 
Snrtttt, TMK2*«^5*^3*«it^Tv^ re** 
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waoT , SMttt^t*. S «2i6«^*^M<*^5 i ' ,c/ - CoT 
^ *^3 W S6PW». Zr »*«*-*-** TiOx 
(x=1 6 7) «*«rt-5*2«!SSS10, *5itfPbOf«t^ 

S1\ iK*^*****^*- -^™^' ,± " ******* 

bum, «*tf x orf KJ: ciHa*J^«J^**i-*- iaST **- 
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tt, StRMtt5 0 0-7 5 0lCit5rt^4L<, 550-650 °C t 

T i 0 3 ^J3f ^&3V>T N P b ^/eiteP b CKDnM^&PVffl-f "S^bH^fe 5o 

25 -e^ x ^n^*^ h§y^^^iii^m^fii^#ffi^^^-t-^^^- ^ 
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/w£>j5££"t? (001) m\m\sit%affimi£B%&z>z.bftx-%2>o 
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i§uc<<, ttmmm^^z.frxihz> 0 ^^MatTiox 

jb^s^. p b o^t i ^^«r#*3tLP b i/^si^ttu m- 

£?£L< tel ^x< 1. 8, ^bi-^LOil. 5^x^l. 7 5,^1? 
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PZTW^SMtt5 0 0-6 5 0°C^-r^^^?^ 
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T i Ox*oJ;t>'Z r te N M Ifd^i^l^SIltMt 5 P Z T|S B B 0 (: 
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J^. L»U PbOH*«E*«i«!v^-e»«T*tS:fiiU^1-<. 
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«i*fffOPbi (Ti+Zr) fc^ttPb/ (Ti+Zr) *F 
DV(Ti + Zr)]ibfct#. i*lt,»H«^ E[Pb/(Ti + Zr)]/F[Pb/(Ti + Zr)] 
= 1. 5-3. 5. ff£U<»E[Pb/(Ti+Zr)]/F[Pb/(Ti+Zr)]=l. 7-2. 
5, *t.»*b<(±E[Pb/(Ti + Zr)]/F[Pb/(Ti + Zr)]=l. 9~2. 3ift5 
a»4PbO*5Wi^^^ H*5»B»*»*itfc^Pb 
OttBSSBT-WS^U BSJ^tt^^ hMOPZTitfW* 
ft-rariCTi?,. E[Pb/(Ti + Zr)]/F[Pb/m + Zr)]^J^^^5t- BS<Ffc 
pb j +sc «t^iffl»i4 9- *+<OPbV (Ti+Zr) ©tfc* 

[Pb/(Ti + Zr)]/F[Pb/(Ti + Zr)]^*i-**5i~ SI + «Pb/ (Ti+Zr) 

BJ :BBUfct5 P bOfc'WT i OxSffli U-CJBV-C<*«** 
rtC±9. Pb©M*fi»4^K**M*** hopztsw*" 
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^-efoo/i^^ -^m^pbo»MB i 2 o 3 m&M\z&x.?>z.k 

25 AFM (JD^W;&®»«) /n-7-fta^l»?:«^^t 
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JI£-^*bTi^i^^te^ny;*;W MittW^t^^i/^r 

^n:/*;*^ hSiift^*Kt bTPbT i 0 3 PZTWt^o 
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(10 0) mbt£Z&5fc$}Wf\sXmMQtmisfrS i&&MiV 

jp^tt zm^mR*^? 3 K±mw&£hmm2 zmfei-. n&wzi o- 6 

O ^-TS^fe, g3&&2 Orpm "CUtite;*-^ ^ XW 8 2 5 

IS cc/^©fj^^Aboo, 6 0 0°CidOitfc 0 m^i^S^®^^ 
.c 

10 IkZtl. S^ffi^J¥^^lnm(DS i tl^o 

(33 

p #CV^\ S*££9 0 0°CK:Antf&U Hrtte£iirfco HM&f22 Orpin £Lfc„ 

|_ ~<Dt%, J -X^frhWM-tf^i 5cc/ft<Dm^xnAirZ>bm^, iiz 

* r Sr^as^feH^S-frTffilBSIR^St-^b, fylS^«tfcS i m<t 

j ~ 15 ^LtlOnraiLfco rCD&flflte, X*§UUiJr K*3^T Z r 0 2 <D (0 0 2) t° 

—?&wmKm.m£ti. (o o d m-san^^^tt^ z r o 2 ^-efes- 

ir^filfS £ tbfco 1=fc, r©Zr0 2 flil, IH 2 Jc^i"<t 5 ^ RHEED 

20 ^z r o 2 nm^m^t^^mm^mmt u £«i&£9 o o°c, 

^0^2 Orpm , ^^^X^A*1 5 cc/#0&#-C\ I^ffiCMY 
^^-t-^r^i-j;^, Y 2 0 3 fclfil&^fifcbfc. i|Y©Miil Y 2 0 3 tvl 
ifU4 0n^lfc, r©Y 2 0, ilCRHEED^Ii, ID 3 ^ $ tbS «fc 
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6 0 ^<dy 2 o 3 mm^m^*, mmmm^mwmzzvmm^tz.b^^, 

ifci;:, Y 2 0,»BLbH:, It, m$ l 0 OnmtDP tSHHSr^fifeb 

fco S««7 0 0°C, ^015^^2 Orpm bfdo r <Z) P t R H 

EEDflt [SH^^HS j:5^v'^-'7 P ^^ MJ-^^fcot -II CD CI 

P t^fll^ffit-ov^T, JIS B 06101c: cts+^^^Jia^R z 

^lOOOnm) ZmifelsfrtZ.^, 1. 1~1- Snm-^foD, ¥±fitt^«*LT 

P t^Bl_bi-, J¥£3 OnraWPbT i 0 3 JgSrfl^&bfco ^{W^te 
s StKSr6 0 0°C^M*U 2 Orpm -eiU^^-tir^o Z Lt, ECRi» 
bvitX^Wmtf**! Occ/^f'Jl^^AU S«±tPbO, TiOx 

(x = .i. 6 7) sr*n j etL05iKiBjis^bw#&-r5-^t-it) pbT i o 3 m 

%mj$V± 0 m&Mfrb<DW&MfcP b O : T i 0 2 c^/Wt^2 : 1 fcfrS 
i^i-^b^^^tTo/Co ^^fcPbTiO, lite, i5i^$tl5<t 

+ ^Uii:ftoT^fc„ ^$nfcPbTiO s ^fiK^ 2X1 
O 10 Qcm-efeo^i 0 

(D^m^UH\^Xh^\ P t^IILh^teP b T i 0 3 tecube on cube 

txt'^-^/mt, p tmnftfttE^^^mm-t^te, pbTio 3 \z 

4 5° EP'ISIe ttx t7 ^ v't/^tS - £tfSfo5o PZTtt 
P bT i 0 3 ilCxtttxt^^VtM^tSo o-£«9, Pt^fJSUil- 
|j:PZT(icube on cubeT*^ * v^H&l: U P t Lft l^BI? 
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±iai, PZT^45° ®F^]lH]^LT^t: 0 ^ :3 rv / -V/^Si~So 

^kK. PbTiO s II±t, Jf$ 4 7 0nm©PZT|glWLfc. 
^^6 0 0t, mUmz%2 Orpm ^lt, ECRi»b7^«^ 
Occ/^f'J^-e^AL/eio SiiCPbO, TiOx (x=l. 6 7) 
*5J;^Z r ^^ti^M^bWS^ itiO PZTR^Lfc, 
l»b«lttPbO:Zr0 2 : T i O z ^/«2 : 0. 25: 
0. 7 5 KlftS «t 5 \Z.Mffli\s-teffib?Tifr 0 

Pb/ (Ti+Zr) =1. 00 
Z r/T i =0. 3 3 0 

M^nfcPZTl©RHEED» i6 f^£tL5 «t 5 f — !7V«£ * 
h y -^?V^-^£^L7c: 0 ±IEO^-e^Lrt, PZT/Pb 

TiO s /P t/Y 2 0 3 /Zr0 2 /Si (l 0 0) ffim<DmM&m<OXl&\B\ 

ift&mifeist^W:, muzmztizx?^ &m<v uoo) coon 
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(sir. m^s iSia^) 2 2Sr^ru s is«2 2_ti^ @Ht^ 
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So tfT*-^21fi, ^TWli^S i &g t j5&=^y^^y-rZ>Zk\z& 
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5tU BU¥fi5 0 0nm£ bfco J^T, A 1 2 7 
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5 tr-*V;*fg, fci^Si^W^^tt, I^Mn2 0dB, 3 3% 
£ N PbTi0 3 ^-f-^^-tt;^ ^ot^fc. 
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